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1. (CMBA) INTEODUC~olJ: 
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." ..,_ -.. 

a, A ne~,ch'&&r-in night combat operations has now been intro- 
duced in Vietnep,,w$@ b&&Pal of thefi% generation of passive night 
vision devices;i+IW l%!& Unit comm&ers, soldiers and operators of 
these night vi~ion"instr&knts havebm impressed by the outstanding re- 
sults obtained in night combat opetiions. This group of electro-optical 
instruments which are passive visual aids for night viewing, utilizes both 
natural illumination from the moon and stars, and artificially induced light 
such as flares and searchlights. :. . 

bi Pre@tly over 900 of the devices havebeen issued'to v&%us- 
US units in Vietnam.' Units of the 1st Cavalry Did&on (kiirmobiie),'lst 
Infantry Division, 25th Infantry Division, 1st Brigade of the 1Olst Air- 
borne Division, 173d Airborne Brigade, 5th Special. F,orces Group and 7th Air 
Force have been using the night vision instruments in,night combat operations 
to develop techniques of employment, capabilities, limitations and require- 
ments. Combat operational. succe@ses, particularlywith'the small Starlight 
Scope both on the surface and from the air have "resulted in an urgent demand 
for thousands more of theseedev$CesL 

*._ 
c, The,g+ @oncept Team fn Vietnam is currently evaluating the 

first generatibn~;of~&&e in$aneifidation night vision equipment used by US 
Army units in the Republic 0s Vietnam in order to obtain data on the employ- 
ment, maintenance, system performance and to recommend the basis of issue. 
The report of this evaluation is expected in July of this year. Some of 
the preliminary results of the evaluation and suggested techniques for em- 
ployment of the night vision devicea are included in this paper. 

d. The Air Force Test Unit has completed evaluation of this equip 
mest on aerial observation, surveillance, and attack missions. Their 
evaluations are also reflected in this publication, 
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.e. The family of Night Vision Devices (NVD) now available includes 
the fo+lowing types. ,i .I 

(1) The Starlight, Scope (SSS) which $rotides battlefield surveil- 
lance, target acquisition and delivery of aimed fire from rifles and machine 
guns within a range of 400 metera. 

. 

: 1 

(2) The Night Vision Sight for Crew-served W&pons (C3J.5) which 
Provides batt+~;+eld surveillance, tar&t.acg$si,t.ipn a@ d,elivery of aimed 
iii% frctn'cT-splpred weapons within '8 range of lOOC,m&e,~.~ 
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(3) The Night Observation Device, Medium Range, (NOD) which 
provides terrain observation and detection of obgects of a tactical nature 
within a range of 1500 meters, 

(4) Comparative detailed characteristics of the scopes are 
listed in inclosure 1. 

2. (CMHA) TECHNIQU!ZSOFDPLOYMENT~ 

a. General. 

(1) Many variables, such as the terrain, vegetation, amount 
of ambient light and canabilitv of the onerator. influence the results 
obtained In u%.lizing r&&t &ion devic;?s. 
darkest night in the jungle a man using the 
10 to 30 meters; on the other hand, under s 
an observer, using the same scope over open 
activity and objects out to 500 meters 

To-cite theextremes, on the 
Starlight Scope can see from 
full moon and a starfilled sky, 
terrain can plainly observe 

(2) For general aerial use the night vision devices perform 
satisfactorily with available ambient light from starlight and at least one 
lbtih of the moon. The effectiveness of the night vision devices varies 
directly with the amount of ambient illumination. During bright moonlight 
nights when the cloud cover is light and thin, the,operational capability 
of ni@t vision devices is excellent. 

(3) Satisfactory Starlight Scope mounts for aircraft do not 
yet exist since the scope was designed prfmarily for surface use. However, 
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good result8 with the Starlight Scope can be achieved by hand holding the 
instrument or by mounting it on an handheld ~-16 rifle, 

(4) Cn nights when insufficient natural ambient light is 
available,excellent x-e&As with night vision devices ma;y be obtained by 
employl.ng artificial light. Searchlights, artillery and mortar flare8 
properly placed enable the Starlight Scope to operate'at peak efficiency. 
However, if the light source shines directly or is reflected into the lens 
of the scope, it causes the image.to %hite-out'l or in the case of newer 
8COpeS to automatically cutoff. Further, permanent damge may result to 
the scope which.ti--'b&iilarto burned spots on a TV picture tube. The burn 
spots will mar the presentation of the image and thereby decrease the 
reliability of the instrument. For this reason flares should be fired to 
the sides of area under surveillance or high and close with reference to the 
scope. 

b. Ambushes - The Starlight Scope is especially suited for use in 
an ambush. It assists the operator in surveying the area surrounding the 
ambush Site prior to establishing the ambush and then provide8 good observ- 
ation of the approaches to the killing zone. Once the enemy has entered the 
killing aone the operator is able to place accurately aimed and effective 
fire on the enemy. 
M-60 weapons. 

The Starlight Scope can be mounted on M-l&, M-16, and 

. 
c. Reconnaissance Patrol8 - The Starlight Scope is very useful in 

night reconnaiesance patrol activities. It enables the patrol to identify 
landmarks and-reference point8 at greater distances '- thereby decreasing 
the number of orientation halt8 and facilitating rapid patrol movements. 
Security of the patrol is increased by using Starlight Scope to check danger 
areas such a8 open clearings, stream bed8 , and possible ambush site8 prior to 
the patrol18 advance. Better observation of the patrol's objective is 
obtained and reentry into friendly lines is facilitated. 

d. Night Defensive Operations - The night vision devices can be 
used effectively in night defensive operations by employing the devices at 
strategic observation and listening posts within and without the perimeter. 
Improved night visibility permits early detection, identification and engage- 
ment of the enemy forces. The Starlight Scope is particularly effective when 
used in conjuction with the AN-PPS-4 ground radar surveillance equipment. 
Enemy forces and objectives are detected by radar and identified through 
improved vision provided by the Starlight Scope. 

e. Aerial Techniques of Employment: 

(1) An observer using the Starlight Scope on a search and 
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destroy mireion in the AC-47 can observe enemy movement and actititier on 
a clear night with a quarter soon or better and effectively engage the 
enemy targets., The navigator observing through the Starlight Scope at 
the uargo door can easily detect people, vehicles and objects on the high- 
way8 or in the area of ride paddies and boat movement on the waterways. 
The optimum~altitude for this surveillance is abcmt fifteen,hundred feet 
above the ground. Depending on the amount of moonlight, the scope operator 
can see the objective8 satisfactorily while flying one to two thousand feet 
above the surface. Once thetarget is identified, the obaerver~directs the 
pilot to the target who then fire8 on the objective. 

(2) Slick and gunship helicopters working together can 
conduct night time operations.utiliP;ing the Starlight Scope. Visibility 
of aurface.objects with the Starlight Scope is good under a one-eighth 
and is excellent under one-fourth moon or full moon with clear skies. 
Optimum speed ranges are fran 4b’JO knots depending on the altitude and 
ambient light. coed target identification is obtained from altitude8 of 
one thousand to fifteen hundred feet above the ground. The gunship flies 
at a hi&her altitude than the slick and at a distance of one half to one 
and one halfmile to therear, TM8 distance is necessary a8 a safety 
factor since the gun ships .fly blackat and the suck flies with the 
rotating'beacon only. When the target is identified* it is marked by 
the scope operator with tracer fire or trip flares (with the bottom 
flanges broken off), .WP or smoke may be used during period8 of one-half 
moon to full moon. At this point the pilot notifies the gun ship of the 
nature of target, it8 location vdth respect to the marker and hi8 new 
heading and altitude, i.e., llclimbing turn" to 280 degree8 at 1ooO. feet. 

(5) If artillery is available, the Fire Support Center is 
notified of the mission while the objective is being engaged by the gun 
ships. Upon completion of the gun ship+ mission, artillery is adjusted 
on the area using normal obaemmr fire procedures, The following system 
for artillery fire adjua$ment can be employed. The +34 W grenade is 
dropped to harass the enemy a8 well as to mark targets for artillery fire 
which can be adjuated.by th8 scope operator with excellent resulte. The 
easiest method of observing the target while adjuating fire without in- 
duced illumination is to fly a figure eight pattern at fifteen hundred 
feet, centered on and perpendicular to the gun target line, approximately 
one thousand meters beyond the target. 

.(4) During periods of less then one-fourth moon on Starlight 
Scope survei$lance miasfons~ navigation may be facilitated by using the 
Decca navigational 8y8tem (preferably using the model with the six digit 
coordinate console). The exact route must be determined and plotted in 
advance and much of the success of the mission depends upon the pilot88 
ability to;tell the scope operator exactly where he is at all times. 

MODD%!DHANDLING AUTHORIZED 



UNCLASSIFIED 

13 July 1966 
SUBJECT: Counterin8urg8ncy I.esson8 Learned No 59: Employment of Image 

Intensification Devices (U) 

(5) The UH-lD model helicopter is preferred for Starlight 
Scope night operation8 a8 the two observers can obtain good results by 
sitting on the rear seat on either side of the transmission, An alternate 
seating arrangement ia to place two seats imediately forward of the door 
gunners facing outward. The latter system permits better coordination 
between the scope operator and the door gunner. In addition, the opera- 
tor can follow the pilots instrument panel for more accurate orientation. 
By in8t8LLi.ng a tee plug the observers can be tied into the aircraft 
interphone net, 

3. (CMHA) TACTICAL EXF'EECES: 

a, Combat use of the small Starlight Scope on the surface and 
from the air has produced impressive results. This scope provide8 a 
means for friendly troops to counter and disrupt night operation8,of 
Viet Gong and North Vietnamese troops. Selected examples which follow 
indicate the capabilities and diversified uses of the Starlight Scope 
during night operations. 

b. Beginning with the night of 7 January 1966, under a full. 
moon, the Starlight Scope was used by Detachment A-L&2, 5th Special 
Forces Group, to detect VC actions close-in to their camp at Don Chu. 
Using the scope they observed the VC preparing mortar positions.and a 
command post appr&t.ely 1500 mzters north from tlla Special Force8 
compound. These positions were cleverly concealed and were so con- 
structed as to be impervious to countermortar fires. Special Forces 
personnel maintained the VC construction team under surveillance each 
night until completion of their emplacements. A deiqolitions patrol 
waa sent to destrey the prepared mortar position and CP the following 
day. 

- 
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, c. While 081 a night aerial observation flight in au OH-13 
helicopter, an observer of the 3d Brigade, lst InfantryUivision using 
the Starlight Scope sighted 100 cook&ng.fires in the *stern porti& 
of,the TAOS .(-Tactical Area of Responsibility). U&%&in the perimeter 
of the.:Wmq the. observer could detect the presence of personnel. 
The oba&%rma&ed~ the target with an N-34 WPgrenade. Several VC 
serambledtotheirfeetwhenthe grenade exploded.-Artillerywazthen 
placed on the target and the VC fires disappeared !M.s.iaction eaz- 
menced at 0407 hours, l.4 February 1966, with the aircraft flying at 
45 knots at an altitude of 700 feet above the ground,., 

.., ,, ., 
d, :On hi~night of 2 Earuh 1966, wit&nearly a fullmoon, a 

helicopter borne ,US Anzy artillery obserwmnf 3attery &2/32 PA 
Battakia used the Starlight Scope while co&ucting f&e ontargets 
o&.oppux%tdty in the general vicinity of ~tMiZgadrp, 1st Infantry 
Divisio3l~~at Lai Khw, Ae a result of electronic radiation reports of 
activity on thier'saigon River and agent reporlxt~f movement in the seme 
area, the flight route was diverted to include a surveillance mission 
along the Saigon River,-, A$:2045 hours, theobserver sighted a large 
6O-man .W motorized junk apprc&mat,ely 30 miles north of Saigon. Prompt 
artillery fAre.from a 17511~s gun-scored a first round hit from a range 
of approximzteQ.15 ka. Another junk was also engaged.and sunk a few 
minutes later from-the bracketing volley frcln two 175s. 
VG.vessele rapidly dispersed. 

The remaining 
' : i! +, 

.:. -' 
e, -..On .4 March &966,. a sidefiring AC-47 c&pped with a Star- 

light Scope detected, identified and attacked a force of Wwho were 
preparing to attack a nearby town. It was a clear moonlight night and 
the aircraft was flying at 1500 feet above gro@d levpl,when-approximately 
200 VC were sighted in a rice paddy. Fifteen hundred rounds of 7*62 mm 
were fired at them before machine gun malfunctions forced the aircraft 

. to.temporarily tithdraw. Iater, three thousand rauJ1cs were fired into 
the woods where the survivors of the group had fled while the guns were 
being repaired. After daylight on the following morning, forward air 
controllers Ln.%n 0-m airplane counted and.took pictures of 52 bodies * 
leftbythe VC in theqen rice paddy. The. am of the AC-47 stated that 
it was only through the use of the Starlight Scope that they were able 
to see and direct fire against the attackers. 

:. f. Shortly before dawn‘on 5 March 1966 a reconnaissance patrol 
of the 2/28 Infantry, using the Starlight Scope det&c.ted a ccmpally size 
force of VC moving up the road towards their position., The patrol pre- 
pared 'an-ambush cite but discovered a second company+sized force of VC 
a abort disZance behind the first group. The patrol leader allowed the 
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first group to pass and then ambushed the second group inflicting heavy 
casualties. The first group of VC then returned to the-ambush siteand " 
entered the-.fire fight. In the,confrision the two groups of VC,.fired'on 
each othtcr.while the pati%ol w&hdrew *awards the battalion p$ri&ter and 
called for artillery fire on the VC. Although the patrol~leaderxas~ 
killed during the battle, ,the platoon sergesnt,aredited the.Star&ht 
Scope with saving the patrol and stated that it was one of the most use- 
ful pieces of equweht he had ever used in combat. : i.'.. 

g. On 15 March 1966, anelementof the 173d Airborne Brigade 
in War Zone irD'l had an observation post set up as part of its perimeter 
defense,.l,At 0100 hours., with~approximately o-half moon$.the Starlight 
Scope observer spot,ted and identified six enemy troops movi.ng&ong a I" 
ridge line. The operator. adjusted artillery fire on the target are&and 
at the canplet,ionof.thefjzre mission was able to observe several bodies 
lying on the ground.. The following morning, a reconnaissance patrol 
found traces of blood-but was unable'to ,?confirm a.body,count. 

h. The &arlight~Sozpe @s used in conjunction with A&%-4 
ground radar surveillance yer. .at the 'jd Brigade,-1st Inf%intry~Div%ion~s 
Base Camp at Lai Khe. The Starlight Scope and the radar s&,.&e. ". 
collocated in a tower 75 feet high+ The Starlight Scope v@s%ed by the 
radar operators to identify stationary targets whicbhad~been located by..,! 
radar. For several nights the radar operator detected activity -along,the 
Lai Khe - Ben Cat road and artillery fire was placed on these targets. A 
body count could not. be confitied, but bloodst‘aine and equkpjnent were 
found on -two occasionsi '_ 

j' I 
4. (CMHA) LESSONS LGARNED: 

* ,_ 
> .I 

1, 
a. The use of night vision devices in both offensive and de- 

fensive operations is.limited only by the imagination of the.unit. commander 
in his employment of,the equimentr, 

b. 'Phe Starlight Scope has aided greatly in developing&he 
individual soldier's confidence in his ability to conduct-night operat?i.bns 
effectively and aggressively. I 

-. .: 
C. When used in conjuction with the AN-Pi&4 ground radar 

surveillance set, the night vision devicesprovide a more accurate identi- 
fication of targets esghted on the radar scope. .:?' I .' 'II 

., '..SJ 
d. ,Some we&her conditions tend to reduce the effeat&veness of . 

these scopes. Fog has a tendency to reduce the ambient light level and 
- also decrease t cry little effect on 
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the sharpness of imakes. If the objective lens face becomes streaked with 
tracer-during ra$n;':$t'will distort the appearance of the area under obaer- 
vatib;ho . 

,' 

e. On da& ni&ts without moon and stars, the night vision devices 
can be operatedat .$&ilc efficiency with the assistance of properly employed 
artificial illkiin+~n, 

f. "Prol,&ed use of light intensification devices tends to impair 
the night vision: of the'u8er. Therefore the devicea should not be used by 
the pilot wbo,~~&ll,l,i#i the aircraft as in all probability his depth per- 
ception and &,h$'&&on will be impaired. 

g. A suitable mount is required to operate the Starlight Scope 
from 043 aircraf$ sati8,factori.l.y. The scope cannot be used effectively 
through the aircraft window or canopy because of the.adverse effect of re- 
flections. Using:the scope with the window open cu$aile~the. observers. 
vision because the airstream presses against the observers face. 

h. *he &.&it vision scopes are,moot suitable:fiir kne,ar air 
surveillance along:&@eqs, canals, rivers, coastline6 an(i*:small areas 
familiar to thFae+& observer. , .t . . .' 

'E.. 
i. Permanent d&ge to the night vieion'devices~ can result from 

the exposure of excessivenatural or artificiallight into the lens of the 
instrument. I 

,' 
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DISTRIBUTION: 
S 
2- SJS 
2 - J-l 
14 - J-2 
1 - J-32 

500, ,cot3’* 
3”- Cot (JoD) for Jcs 
2- J-4 
2 - J-5 
2 - J-6 
4- JRATA 
25 - Dir of Tng 
1 - 01 
2-S@ 
2 - Hop Tat Secretariat 
2-w 
2 - FWMNY (AFV)"'~ 
5 - Cdfi17&Air Fo&? 
150 - 
360 - Cc, USARV (1551 each 

to I FPORkEV;- IIPPORCEV)' 
106 - Each SA I, II; Ifi & IV Co$ps 

(1 to each Sr Adv down to and 
including BP. and Sub-Sector 
level) " ^ 

10 - Bach SA CMR, Abn Div, RP/PF, 
Marine Adv Gp (1 to each Sr 
Adv down to and including Bn 
and Sub-Sector level) 

5 -.Rach'Chief, AP Adv Gp; 
Chief,,,US Naval Adv Gp; 
Railway Security Adv Det 

1 - Each SA'I, II, III; IV 
& v ALC 

1 - Coqbined Studies 

1 -DODsPEcREP 
5- cf*p‘Ac 

.1 - Histoyian' " 
5 -COpAVPORV 
'5 --yi;5th SFG bbn) 

.‘+ ;t - CSA 
lti; CSAP., 1 
10 -'CMC 

.:"- 
C'iiCAL 

CISJCL ANT 
1 - USCINCEUR 
2- CINCSTRIKE 
2,- c3.lvcsom .I. 2 L C)Mpp~ 
2- COMDT ICAF 
;:,I Egg zc 

2 - COMDT Air War College 
2 - President, Naval War College 
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CCMPARATIVE CHARACTERISTICS 

Range up to: 

Magnification8 

Field of view: 

Lens Focus: 

Eye piece 
focus: 

weight 8. 

Tripod 
weight: 

Length: 

Widths 

Height: 

Elevation: 

A%hlth8 

Batteryt 

FSNn 

sss CSWS NOD - - 

400 meters 1000 meters 1500 meters 

4 power 7power 7 per 

Approx loo Appr= 5a50 APPS= 3' 
171 mild 108 mils 55 ml193 

4 meters to 50 meters to 50 meters to inf 
inf inf 

adjustable from minus 4 to plus 4 diopters 

5e91 lba 15 lbs 34 lb8 

9 lbs 

13.86" 24.75" 33" 

3.35" 6.31" 12,7/8" 

5.52" 7"' 14.7" (without tripod)* 

-600 mast0 -400 mile 

0 to 6400 mib 

6,75 volta, mercury BA 1lOOU (disposable) 

1090-688-9954 1090-911-1370 5850-688-9956 

* Adjustable (approx 4 to 6 feet for large tripod and approx 1 foot 
for amall tripod). 
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